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coon :^|6]lz?&oT«a*a6nS (BP^^ c<SS cncj: t9l^!)($«liE**>J:0--jiiiimft14*<«Sii? 

CBN<fe-ft»z*5ort± 10 •r**»«b-C*io ftt!«Jg^CBNS*Bi*<^W«Blw 
IS*< Clin :?5(IfiJtr?&oTSIfiia<3nTt.^4e - ol,^T^±!|f^::*ffliRfl^^l^3233988^^ S^4<i«jm3 
n«?>0>IS«A:&^?i%mfiitaS*/^t±Btl!FaFiX fT~m6fl8m4m*}cJ:rf^H1$l¥®39l8219^$s 

t » « Wi?S-^T- & 5 IBMt:: (iSI I. ^ 7 T > • T-' T Jii|§tc3|tB#i^^743489^±s J: Uf^7e7371^ 

•So «^^<n9-Cf<^i;v7.9-l£m{i^ii^XftC) 25 "J.ChenuPhys." ^38^ (1963*^)> 01144~49 
■eBJ;t(f*H!|$WF»3136615-% HcOvOT^-f (Bundy) <3<Dil&3t*! J:tfJieB#i¥ 
iJ J: 0^^233988^ {wMg^dFtLT 1.^*0 1^3212852^ icfffa; J <- ^ <&o ZO>:^m<^X^ 

CD >f •:f<r>U^^{^ii^lF^<n^^l5T^<fiWM HBNcdcbn i^^yy.^ -ms^^-^o^m.^mt\iZ^ 

ti. t5!|;ttf3<4ffl!|fit-m3743489^teJ:I/S3767371 Sffifeii J:0'!Rf^*<#SJtflJfTJ<XTlN-S, C^L 

BE»10CBNffii^^*SiiS:6j*t±— aaiJ 4^CD* 35 I ^ti«i><7)!iti>BS49-27518^ 
xd-y-JC^J-IHT^?. -tn-eniMTtD J: ^ »;3£« 2 ^fil<c><D^ti>Ba49 -30357^ 
Snrc»-2.o (lMS3^ii£^^^^ l«]t.ft!«lt^g*fctt 3 ^flS»b<?5!|$iiBS49 -22925^ 
^ffc**HBNCDC8N'^«E®*1i8'3L, l«ll^lc:E 4 ^fll'b<0*B#i^^^3852078^ 
i®i*«J&fiE-rS l69:|i&:^a-tXo (2)i$^{«{*^> 5 ^ "Synthesis of Polycrystalline 

BPt.^ l&P&-CHBNi&CBNi;:^^L^ J^ 2S:P& 40 Cubic Boron Nitride"-. MatRe&Bull.^ Tj, 
-CCBNO)Elte(*'^<D|sS^ «*iJft-r i^S * J± 999-1004(1972) 

^^fcJt^ntCBNi^At^iS^LTEti***?^ 6 0 "Synthesis of Polycrystalline 

fifc-f 4 2©|lg7'airx„ (3)ia®JKi©iix BPt» Qibic BN(Vy\ Proceedings of the Fourth 

CBNteacDiS^«fflli)-r4^S*fc«^&«?^ International Conference on Hi«h 



J: th-WBNfi5ig<7»gSS*ai!iafl5Ji-tn-«'n 
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Pressure, W-^^ 1974^, IN36-440M- 

7 ^ ^ K> "Synthesis of Polycrystalline 
Cubic Boron Nitride(VI)'\ Proceedings of 
the Fourth International Conference on 
Hi^ Pressure, 1974^> IS441~445K 

8 eEH<?)3^iai^l^^l317716^ 0973^5^23 

B) \tL-j}^^Mitmm<r>wk-^'^} 

(JtftL < ti60KbarJi(±) *> J: t/©K>1100'C-e 
60KbarJ.it±*i «k U--®SlaBB1800~3000'Cr <Dii£ 

i:LTi£ffl1-€.o 2o<?)TIJ'f7i|^6fcJ:0^7ti^^ 

mmtmm (pbn) «tu?gM!|£4i LTfflc^-s- 
•e 05 ffl pj SB 4- gs jt:© iig -r 4 M <w o <. ^ T 

i|fH!|^it-®3l52006^*s«tU'S^3578403^«# 

T-ijfirif^!) 6 fti, CBN 7 x -BEfai*o>-&JS 

69Kbar<7)EE:J7i3 cfc Of l800->-1900*C<OSSCTj|Ste 

«1) a«i><rCDficDj^iltefbHBN$W-rS rifc© 

fiJff!t^7-ca'>^i'":'S£SiM<bli8S^ (WBN) 

■r So PBN 5 l^m^m t L r WBN ^ ti «CBN 

t,> (g?442i:cD^ 1 #R^)o 
PBN t±R«ll<J<3 tiBCU +NH^m^imMMW 

?{tl±JgiJa1jK99,99+%-e, ^® **^2.0~ai8 ? / 
dJ (MaiSHBNC0?E]Kt±2^)> i(sSft^?±*<50~ 

iooA*iJ:i>'^«?iassBip]*' coon (cW) 
m^m<nm-^tmt <> PBN«7>#ig«j: <titf^ 

— itiy^Vyf-^yi^ (turbostratic) tfcSSt 19^* 
n-SJ: <ffl J: tllf, B*J*OfN 
fS-T*<lil!^Aft?^M»S!BNtt>iOT{i ir^fT'iffi 
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5 

lffl|!SO)ii»n (|g^KHBN«ti^«3.33At;*tL 
5 •CPBNC04i^3.42A) li^tLT, !SS*a^fS] 

- ;^ 5 \tH)*U^'$i-t 4 r t {^a-^J < , 
PBNtilFL <5Fi^B«-e J^SffeJf:*** 

iO B;teJ:0-'NM^i6»«ieMOlglr 

0twg5:-fHBN«IJfitc:iEg|-rSl3«> 

15 rtt»L fcS* J c^^'-f 7'(?)PBN^Ji^T r^fe 
f?i!i^S<bi^53-»^<biffl* (U-PBN)J tlT'-r 

So 

ffeOTfE»<0 3' -f >'"iDPBN«W«*S<b^43'S?^ 
{biHfll (R-PBN) t?*So wn{±PBNWffi«g 

tHiK**99.99+%T, ^«^M*§SK(p]*< coon 

16] (cW) TiStj2*C*5o 

-f 7^copBN«a<*aii^^t5ojgt^-co < 

r ) -csjij^nrt^ So fie-^T, u- 
PBN<75AftJg«Ji*a® (001) ti»tSro±^Si{r 
*t L THW-ioo^roFa^-cEYb-r s ftfg-ciee s 

30 n> -:^R-PBN« (001) Sti^iEOJ^sppt;: 

w L -c*^2''JiiT£oiigffl-eEfb-r s ft ffi-esBE * n 

R - PBN o t, ^ T «3|4 ^3578403^ * # 
RgStLfct,>o 

55 PBNti *iJ:tf riS^S^J^BJtJ 

LTiJ-S-fSl t fc-CtSo »(*^jefiePBN 
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ixmzmti^\ 

V 'J *y K;^r- h n-mmk^ Mi 
tfGunnfc .k If IMPATT / 'f;J— Kfflt^t-hi/ 

h 9 > 5^ ;^ ^ i} J: Uf^aielKfflO t - F V f 



^''f + * > YW^\z^ CBNid^iSltt t - h J/ 

5 4o :^ ^ *y (Slack) ^i^ "J. Phys. Chem. 
Solids". 34# (1972^), 3211^. JJlif^^'iTO 
i.CBN**|^13W/cB*CO?&mi£»$« i 

CBNEtit^lr M L X WSlifii^2W/e»-C*<«^ 

^^izm'm&mmoii¥m^t!tLX<.'?>o 
15 vt':>x^m(r>mii. i&nt:.\mmitt 

<?>(I^i|telfetc J: (9 coCBN ^ 7 ;^ ^' -Elg 

CBN ^v7.9 -mm^W-&.irh z.h\zhh^ 

25 (K) *i2W/aB'Kii<±x L < tieW/cnXJil 
±T* 5CBN ^' 7 ;^ ^ -E*a{*$$i!)it ^-Lt 

30 u^^^±^<. i&.'f- amm mm&mm 

tecBN ^ ^ X -sm^ mm izt\zi>i, 
^mo>m<^ @ w«> 1^ j^fico t - h •> > ^ 

ffi^lwM^ « 1 1 iCBN 7 ;^ ^ - 

^ 9 X 5' -ffitei* $ aHiit ?> :: i: Iw * 
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*i J: a*CBN?c^ffli^|^<D<i^l800 ~2000*C* ii 

^tiin±.n^m-cPBN(r>mm^i^in-io pbn 5 

*^2IOO~2500'C) -e^S* Ht5li:trJ:*J,|tj2 

^ 7 :^ ^ -£E*S«^ *$Hig-t S^Dlcfflt > 531^0--: 

mi^glK-fe^H 1, 2 0 1, 13*JJ:CF15« 
^rt1-o ll2ElJ;(±-<;i.hSieo)Jfii^Jt^5-£r)|^g|S 

* -c;u Y ^E«^*ffl«*H#|iF^2941248^ 

«o ^^-fg^5M2 2wgt£:-fc^ui 1 $i^gBaeeLf# 

•5MP 2 5 ifWtSo ^Of- 1 9 t i^-r 2 2 5£7 
K*iJ:aV^>f-2 1 t:5^-r 2 2 t tDratr*-;^^-/ 
h/^ar-tr^yi; 2 7*}J:C?2 8 i&Eg-rs. 

;<fX^ry h 3 2i:J:iJ>iSo J5 

t-'W5 5*ffiS-r«.. i'-^uK^o 5onWw, 
5 7, 6 9 $iB®LTJ&DSSH=5 3«pfSSi&^L' 



3Tffltfo 

lll&*^1^B 3 05^jS(rjS[mtt^M<^)i!!SSP3tg 
3 5, 3 7 «ffilSLTJD58fH='v<D«^||i(^gU^?g 
Bic-f So «-P3^3 5, 3 7{rsajf|j+-t'-y :/T-tr> 

a 7 9 •< h tD^t fc«P3ig 4 5 {zalSSi^^ i) 

«6 5 ^Beig1-4. P3ig6 6 commiz 1 5ltf<^^^ 
<d;^-<— y-P3tEe 7, 6 9«-o5giBg-rSo ^ 

WT'i^xBNwS^ijfe^ttPJtET 5, 7 6$gB@ 
i^^-'i- h'W5 5 iiJiVi^-ju KP3tS 7 1,73 

m^-Ts PBN-!J->7'-'i.-v<7)^fr6^<^)gA*gSih 

^aFti'Sci^o 

^S3.gI^i*^BJ^||Jal^^C^>,-jg:jg/J.gJ5J:^,^^ 

f) iM^i^ '^'y'>>^(*Hzm'b^iz9ly9jv 
«ft«2 0 7*ES-t€,. 

jp«irB'2 0 7<Dl^/L'^wPBNt^i§gfe^Moss<i^K^ 

WP3^2 0 9 $Ee-rSo Rte2 0 9<D(^fi!l»c: 1 
*to>^mo>x-<-if-pi^2 11,21 3*-oJB 
ffigi-4o x-t— !>-p3^2 11, 2 1 3<D*«i{^ 
^1■ffl!l»rl*fO:5'>^'7^«ffafei>'-;^KRffi2 1 
5, 2 1 7*ffief So •>-^uKP3tE2 1 5, 2 
1 7«s<?,tc:^{B!ltr, jp^jj, iM(omSiimmm, 
ra^i';^BNR«2 1 9, 2 2 1, l*i(r>mmP3 
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©2 2 3, 2 2 5 iiJ:lf lW«l^K7'u;^BNR 
©2 2 7, 2 2 9 *ffiK1-5o CLW-t^ufilittt, 

6j^fi!4?n^iias<*i:^'>^'^np2 0 5A*ai^ 5 

^tm^m 2 0 8 m^miMM 19 1 u < {i$4 
-b jt^cDrntifmo^m^m^ * 2>sijiit::^ « ^ist 

to ztL^umztm^iM-C^i^i^'i}^^ 

ait 5 J: 9 t3x I<Da9:llT«i^iaiSIE*^*T-e<?> 

igy^i'^^^i 0 1 i^^u -fv'yy'/y o i 
}^\znmi\mmmmiwm \ o 3 -em 

SBEt-'Se ^JDISitl 0 3i^i:|3|.be<ii3gira7'u;^ 

^i•fe^^f^^a5^JIl^W1 0 3*>»3fisifl<j<=R3iits 

tlfig^^'to ^1 0 4Mi::*^o*<oM3ISt; 
igja^§l«S8t14S8g|5tfe 1 0 5, 1 0 7 ^ESt 
I,, 0 5, 1 0 7ttfaFBl:^ux^<b«8l^. ® 

i!8giSl^1 0 5, 1 0 7»w»{^t?)t1 0 4«l^§& 
(3l*K;)^ig1^1 0 9, 111«ffifitio^l 

0 9, 1 1 \\vsLhmm^t\.xm'th. ^ 

mi 0 9, 11 irauPBNHilgW<'>RK1 
tliimi^ 4 Blc;)-t-»i'tl^-"C*>5o i540*J<k 



J2 

1, 13, 1 5iJj:l>'2 0 1 SSaitEJEttlSl 

^±^l^lIgi5*^ w « ? 1 1 tr j: o r 3 n 

€.0 ±i2l5LA:lttBJti— ^cDJ^iSKEE^eiwtaL 

^eSlc^^^rW (Bundy) *5J:y^'?J^> ^-- 
7 (Wentorf) "J.ChetaPhys." 38# (1963 

•To ::<7)1*!igIl-fc<-^Tx AB^CBNtHBNi: 
OtaTftrJK^"t*2)e MJ^EBCI^-CEBJ.M±<^>E 
:;]-CJ±HBN<DWBN t fz tiCBN'^co g ^^^t^ 
^t^zttmn^y^nx^^U l4i|gEJ^FB«& 

KliWBNt'iSo FB<Di&{i!lcoJt68fi<] 

jlH.^Sg[-Cti> ®J*FBCF^-C. ±^ifegl*~K 

WCBNt'iSo 
:*:||B^<?):J5j*^^ilt€,lZ*fc-oT{ix PEN 

TMtio PBN«§i<fii!M?n/wCBN^'9;^ 

® 7 El {i(SE:/3®J*t: *J ^i■ 4 -aoEgf tefjfefc 

PBN-t^ :^ 7'ji'lw^* L r ^ 2 HOU^w-t ^I'-eio 
^0»l^K<^Kf7-^^>:o Hifcgl^eittPBNO 
CBN'vOiigSteJfelw J: 9 ^itjKig ? tit S 
CBN^'9:^i'-Eim*t::WLTx l^l;<m2El 
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CBNgc^MJ^*0< > T'-r - ^ X > h - 7T8r«t 1 PBNO) nffi^w^^fc, 
KL$j^;LT®^£t- Swi:^gxLTC^5. 1850- 2 Sidlifil^'iPBNji^iSjaigBE^fiHT-eOitelfe 

^^^^mm-ti>kib\zpBNtiimmiwsi m) <r>^^^mm±Mzisi.^x\t. a. Bisj:v^ 

L /^%tft<$**-®«S^{C:^^? Hi-S J: o \ziri,fz PBNili«l«|f4w«i6S (99.99+96) 

ibizu, MwmmmPBNimmt^^Tibii 15 ntsti, vt^xm^xmrnm. (99.99+%) co^^ 
^mimm^zis^^x. mm ^^{^i^MPBNs 13, 1 5-c«, 4ocDao>tegi-r-JT**^u 

?!iit-^a5?i?l::M^ L fcCBN 9 ;^ ^' -£E*S($^0 fc, f»^tSlliKT-C<^teSl^Iic?>^{b (±3EAx 
te^tz^asL'i(,>J:^/C*f?«4^^m8rc^*. Bi-JcO^Ca) «PBN©$ i'Bfi®(z88^^-:;ft 

mkmm^zij:m.*£miu<^htii>. ?BmzM.^tii>^&?im<^^&tt^mm%t^h 

PBHVUm^ '^^MZ-^K^XTm<h 9 ^ ZfO 25 St%;t.?>n-5, Bm\Z^^L1zi><r)l,t^\,x 
A PBN*^Sofc<l|e^L^il,>o -C) figftn^^ig^^W^So 

EEJift-^^JJ s'^^'iieglAi&So ^HL^ if!^ PBNP3tg«CM<^Jiteg&*i^SL^ iKS^JiH* 

i8oo~2ooo-cj.:<±(73jgSTCDitagjnfcssiiig jo mmm^^^^K^n^^v^m^-^-tio cmm^^ 
mzi:^iz^x<n^, imi,o\zm^s^infcm\z-mm<.-mL^^xf 

<nmmmmt\m-^2Qwciii.±.0>m.x<^^f& 35 &^t£ ^ , ^ ^ -smwimm-t * 3 x h j: 
^mfSitm^PBNFimcommttzimm mmmmmz:^^ < ^iSA^^T^s. 

m^<omim (AlaOo. MgOfeJiU^ 
D -lid:(.^i&giiigffltw*Dfc-:>TPBNA4»|§{r B2O,) « llt*-twtir55fejnTl^'ik>||iilci»A 

40 Blfi^=^c<^ l5oo~l700X!cD^6<,^^gg|gB•^?teglX>* 
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15 

«:t1-|.HBNia*l::SMS<b*-y-€'C: t imi)> 
{liil^-C. ®^JJ«lPBN*i<i&5^^*twf|ifeS$n> 

-{ki'^-cm^ (isjix^mm) m5fe**cBNute^ 

jnsi t«^®L-Ct>€.o -<^ffi«}ti> PBN 
O)SSfb#}0lteteJfei5J:UfBN«&5^CDi|E^tiJ: «3f# 

B,0,fc i tK*^^ ^ ^4?>Tit{bi|^jf?Sfe1^!i*^Slt 
(H2O) **HBN«&5^<?)CBN'vi7)i|Ejfe}zft!i 

(Ah03> MgO, B»a) t:oi>ri^i;ftffl*<m^ 
?nfc (5li&fl«J4#fis), 

|g<^?6f irCBN ^y?.^ -Efei* i: OfliigflOglfi^ 

T.i'-EmmmmmmtLXi.'^zti^imis 

tffi^Lfci^i::, R-PBN*JJ:UfU-PBN^ 

{zM.mmnznixmm.mtixi.^io r- 

PBN ttm"** tz t tLii(TOSJ?Sai6l * w 
U-PBNttl^jSO'-lOO't^SS^SiifeftieiSj^Wt 

R-PBN<?)CBN'^c;>Egfi|E»J3iit.^Tv 7C<7) 



i«fi^ HS 63-394 

mmAtimo>w-fimThi>o w*>. r-pbn 

<D (001) ®«CBN(D (111) Si:{ii'¥?T-e* 

V-PBUi5j:XfR-PBNO)mi3\Z-:>^^X, fS 
tl^ (w<Dfiwmx:Ji;mF-lr-S[t4)o I 

coi:•^>'^^^sc^?^tt^bx;^;^^?-ti, b^i^c^t'd 

•t;^^Ci:-:>T^ ©-f^^CBNlCIflJg^Sn^fiiri; 
PBNtt^<7)^S!**4:W6<Jt;:!e!'l|-C* iZt^M 
Hi^tSo iiia^"f :^(7)PBN(:M6nixti':^r'> 
•fji'Sl^ti, tS^o^SliJitfCBN'^c^TOli 

2»ri:^g^KL"Cl^€.o U-PBNf^tSUK-r-S. 

jtoffi:^in]{xii5ft ^m^cBNmm<^xwm^M 

miCBN(r) (111) *i J:tf (220) ELm<±^ < 

tiJJCD U -PBN¥S<?5i2l$3<DiblK WEt ^» t 
-S[t?>X t^g^igEL-COSo IcoCfctiCBN 

*J®(3(tftlcliO;l^n£) <0:&l6]lrJ:?)^S*n 

A.i^tLtzE.ti<r>mzmnizmMiiti-tm\z^£ 

iots.\.^t^(yXhi>o R-PBNfriJ(,^Tc*lliOft 

(200) m&f^o^^'bnio u- 
?B\^o)mmt^Mm^^^-nxcBn-^a)'mu 
m\zi^i>zt^^Hku Qm\zmiLxR- 
PB^om'&\zmu<^mmm^m^t-^£.i>\>xmz 
\}-?Bm*m)^z^f^m-i>z t \t^i\,\ 

mmmzmtmes,<r>vmm%ix\*^u 

Wi<^m\k<r^^i^m&itm^ (pbn) 
^m-mmmffi^i^mzmmi. zixmn 

^fxnWitLfzo 

yio ^*:^::•tM:l^iK$g^iL"C•9■>:/J^^JII^»^L 



# 



17 

ti3<4ffl!|$lt-m376737I^{7)^^{:t!eo-C$i!ifi L fco 
^iSI1Jl2.6^^l^ ^ ? *^1.65toCD U -PBNn W 
iW)i^^-b-n-$-<;i' h$^S-C-?.*l65Kbart;toBEL 3to 







1 m 












A 


2400 


30 


Si 


B 


2400 


30 


Si 


C 


2400 


30 




D 


2400 


30 




E 


2360 


20 


Si 


F 


2360 


30 




G 


2400 


30 


Si 






C^^* ^ X — 





•«£gi£jmJ^Lfco *ifs^SCBNO)^S3.48~3.49 
?/ea!lz]t?eSfLTx l*t^E■C^#»^>^^fc§i(,^BE®«c 
(43.43 ?/oi!a>a(l3£?BS^SLfco l^i^F-C^I'i, 
^E^^*^±^ L < < > 3.36 F /oi 

ipiSl.eSmOU-PBNH^^^ 2 E<'>•fc^^F*9 
"CeSKbarCDEE:^* J: 1^^*^2300 ^2400X5 <OSfi-e 

so^j-ffiiaaLfco < L-ctf 6n)t^<ife^L+ 
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mm 3 

3 (060 jp: * 1.65n«cD U - PBN R<g « ^ 4 SCD 
5 -ti^HwXtlfcc 3fBcr)PBNntS«)|!:3 2.54BBCr) 
^^X-t--t»-p3tg-cllil8L^ 65Kbar*>J:D^«^} 
2300~2400'C-C30^Wi!aSL/wo la^^iDPBNH 
mtW.^^m. < L fcCBN ^' 7 ^ -S*g«:tr 
eSlSnfc**, 2ocoP3t£«Sli<^CBNi' 

^S^ffiC^TN jli£0!l2*JJ:t5 3(?)o-^aiL-y- 

tlffi^i^i^l«i^s*^±^ 3i<*§-^Lfc^9::^^'-ffi 

t L TSiJ:£ L fc^g^S*i<*c7)® * ti3000 9 <0S. 
"T-^Mi^M L rSOOO— SSOOks/idlCDfgfflirXo 
20 fc« 

m 2 g 

(e) •7;^^-£BiiiStt^ ^y^y-EEtSi^ 

1000 6200-8000 1000~1200 

2000 5800~7600 1000~1200 

2500 975~1050 
3500 4600—6600 

Mm 4 

■Ct4> B»0.x MgOiJ J:OfAl,O.fi&5(5<0»fS«i; 
2 H <0 -t yvf^ -eJf S 1.65na<7) U - PBN RtS K 

35 PBN©**} J: tFB«0,t»*O50fifi%ig-&1^t3 o 



— 205 — 



(10) 



BS 63-394 



19 



> )V 



20 



m 



4A 
4B 
4C 
40 
4E 
4F 
4G 



PBNRffi 
PBNP9«/AI,0, 



(Kbar) 
65 
65 
65 
65 
65 
65 
65 



mm 
(^) 



l/l«PBM/B»0,t&*j!g^1^J 
1/1WBN/B,0,t&5fe^^4^ 

5 
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